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(57) Abstract: 

FIELD: measurement technology. 
SUBSTANCE: method consists in measuring the 
characteristics of transport vehicle, 
characteristics of motion of flying 
vehicle-sounder relative to air masses and 
determination of characteristics of air 
wake. Sounding flying vehicle is placed in 
succession in several predetermined points 
after ship holding the sounding vehicle in 
this point and additionally measuring the 
parameters of flight: angle of attack and 
slip angle, flight speed vector, pitch 
angle, bank angle, heading angle, angular 
velocities relative to three axes, 
longitudinal and lateral g-loads, control 
surface angles of sounding flying vehicle; 
then direction and force of wind and motions 
of ship (change in trim, heeling and 
vertical motion of ship's center of mass) 
are measured, after which the following 
characteristics of sounding flying vehicle 
are measured: vertical deviations, lateral 
deviations and speed vector reactive to 



ship; measurements are conducted by means of 
external trajectory measurement devices on 
measurement platform connected with ship; 
platform is stabilized against motions and 
then differences between vector of speed of 
sounding vehicle relative to measurement 
platform and vector of speed of sounding 
vehicle relative to air masses are 
determined. EFFECT: enhanced accuracy of 
measurements. 1 dwg 
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^3o6peTeHne othocmtca k o6nacTM aBH3L|nn 

M MOWeT 6bJTb MCnOrib30BaHO B CaMOJieTHCM 

rexHkiKe Kopa6e/ibHoro 6a3MpoBaHMfl A/ia 
• M3MepeHMfl xapaiaepMCTMK nocaflOHHbix cucreM. 

M3BecTHa CMCTeivia M3MepeHHH cnyTHOfi 
CTpyn caivioneTa c Mcno/ib30BaHneM 
caMOjieTa-30HAnpoBimiKa . 

npoBefleHne MccneAOBaHMfi c npniweHeHneM 
caMoneTa-30HAnpoBQ4MKa, npeAHa3HaneHHoro 
Arm noneia b BuxpeBOM cneAe BeAymero 
caivioneTa (noneT b cneAe h era nepeceHeHMfl), 
npeAnonaraer ncnonb30BaHne BH3yann3ai^nn 
BMxpeBbix )KryTOB. 3to nenaeicn c noMombK) 
AbiMOBbix cucTeM, ycTaHaBJinBaewbix Ha 6opry 
BeAymero neTarenbHoro annapaia (HA). I~lpn 

3T0M OCHOBHOfi CJ"IO>KHOCTblO HBJIfleTCfl 

M3MepeHne xapaicrepucTHK noTOKa, 
HHAyi^npyeMoro BMxpeBbiM cneAOM, b 
onpeAeneHHbix Tomcax, t. k. hoa AeficTBMeM 
pas/inMHbix cfeaicropoB o6nacTb cnyTHofi crpyn 
nepeMeii^aeTCfl b npocTpaHCTBe. Heo6xoAHMO 
nepeMemaTb AarMHKH TaKUM o6pa30M, HTo6bi mx 
ABMKeHMe noBTopflno MaccoBoe ABMweHMe 
MCcneAyeMofi o6nacTM cneAa n b tokb BpeMfl 
ohh HaxoAWiHCb B onpeAeneHHbix 3aAaHHbix 
nono)KeHMflx b npocTpaHCTBe. (loaToiwy 
npMXOAHTCfl, nn6o AonycKaa norpewHOc™, 
npoBOAHTb oi^eHOMHbie MCcneAOBaHMfl, nn6o, 
ycnoKHfifl MeTOAMKy o6pa60TKM MaTepnanoB, 
BBOAMTb nonpaBKM. 

Cnoco6 Mcnorib3yeTC« atih onpeAeneHMa 
CTpyicrypbi TeneHMH m M3MepeHnn 
MHT6HCMBH0CTM cneAa no pen/CTpMpyeMbiM 
OTKnoHeHHflM pynefi ynpaBneHMfl 
caMOJieTa-30HAnpoBLAMKa, KOMneHCMpyioiAnx 
era nepeiviemeHne b cneAe. fln« oqeHKH 

MHTeHCMBHOCTM BMXpeM COCTaBJlflKDli^MX BeKTOpa 

CKopoc™ noTOKa Ha caMoneTe-30HAnpoBii^MKe 
perncTpnpyK)TC« yrnoBbie ckopoctm h 
neperpy3KH OTHOCMTenbHO Tpex ocetf, yrnbi 
oTKnoHeHun ynpaannfOLmix noBepxHocTefi. 
Heo6xoAHMa CMHxpoHHaa perMCTpaL\MH 
KMHeMaTunecKnx xapaKTepucTMK noTOKa m 
caivioro ABM>KeHHfl caMonera, a raiOKe 
OTHocnTeribHoro ABMweHMH caMoneTOB, 
Heo6xoAHMa BbicoKan TO^HOCTb M3MepeHMtf m 
perncTpai4nn. 

no pesynbTaTaM ananma norpetiiHocreti 
onpefleneHHfl xapaicrepMCTMK cnyTHotf cTpyn 
cneAyeT, hto ohm 3aBncnr or oujm6ok 

M3MepMTe/ie^ B03AyWHOM" CKOpOCTM M CKOpOCTH 

ABM)KeHMfl OTHOCMTe/ibHO caMoneTa HJ1M 
Kopa6rm, a aha lUTatHbix M3MepMTenefi Ha 
o6biMHbix cKopocT«x 3axoAa Ha nocaAKy He 
o6ecneHMBatoT Heo6xoAMMofi to^hoctm 
onpeAeneHkifl CKopocTefi cnyTHotf CTpyn. fln« 

AOCTkDKeHHfl Tpe6yeMblX TOMHOCTHblX 

xapaiaepkicikiK n3MepeHMA napaMeTpoB 
B03AyiUHoro noTOKa Heo6xoAMMo npuMeHeHne 
cneuuanbHbix AaTHMKOB c yMeHbweHHofi 
norpeiuHOCTbK) M3MepeHMfl ckopoctm noneTa. 

Han6onee 6nM3KMM k npeAnoweHHOMy 
RBnneTcfl cnoco6 onpeAeneHun CTpyicrypbi 
cneAa J1A Ha Heo6xoAHMbix yAaneHunx 3a hum 

npw TOMHOM BWAepJKMBaHHH 3aAaHHbix 

paccTO«HH«, cxjrnacHO KOTopoMy 3a J1A 
6yKCVipyeTCfl Apyro« J1A, oGopyAOBaHHbifi 
annapaiypo^ Ann n3MepeHM« b cneAe. flnnHa 
6yKCiipoBOMHoro Tpoca onpeAenfleTC« 
paCCTOHHHeM, Ha kotopom Heo6xoAMMO 
BbinonHATb M3MepeHMfl. flarnnKM 
ycTaHaBnuBaKJTCfi Ha BbtHOCHow lUTaHre, 
KOTopan b npoi^ecce OKcnepuMeHTa bboamtch b 
Buxpesofi cneA. TaKoK MeTOA nccneAOBaHM^ 
no3BonfleT onpeAennTb CTpyiaypy cneAa Ha 



Heo6xoAUMOM paccTOAHMM 3a caiwioneTOM m 
MO>KeT 6biTb ncnonbsoBaH A/m aHann3a era 
pa3BHT^a CBopaMMBaHUfl neneHbi n HeBfl3Koro 
pasBMTMfl cneAa. TaKMM cnoco6oM 6yKCMpoBaH 
nnanep c ycTaHosneHHofi Ha HeM 
5 TepMoaHeMOMeTpuMecKOM annapaTypofi 3a 
KaHaACKMM caMoneTOM "fle XaBkineHA", AnnHa 
Tpoca cocraBnflna 18 paswaxoB Kpwna 
caivioneTa. 

flnn 30HAnpoBaHMH cneAa ncnonb30Banncb 
1Q 3-KOMnoHeHTHbie TepMoaHeMOMeTpnecKne 

AaTHHKH, ycTaHOBneHHbie Ha bwhocho^ uiTaHre 
nnaHepa. 

HeAOCTaTOK cnoco6a ncnonb30BaHna 
6yKCnpyeMbix nnaHepoB Anfl i^eneft MSMepeHkiq 
xapaicrepucTHK cnyTHofi CTpyn 3a Kopa6neM 
15 -OTcyTCTBwe >KenaeMbix pe3ynbTaTOB no 
tomhocth. Ann nonyMeHMfl 3aAaHHoi^ tomhoctm 
OL^eHKM napaMeTpoB cnyTHOv^ CTpyn Tpe6yercfl 
npoBeAeHne BbicoKOTOMHbix nsMepeHUM c 
ncnonb30BaHneM npei_^n3MOHHb!X AamnKOB \a 
AnnTenbHoe BpeM^ Ha6nioAeHM» b Kax<AO^ 
20 npocTpaHCTBeHHoi^ TOHKe, Mero He no3Bon«eT 
CAenaTb onucaHHbiii cnoco6. 

CnyTHas CTpyn sa kopmom Kopa6na, Hap^Ay 
c Kone6aTenbHbiMM AB^eHUflMM nocaAOMHOfi 
nnoLAaAKM, HBnfleTCfl oahmm M3 pewaioinMX 

CfiaKTOpOB, BnHflfOU^HX Ha TOMHOCTb M 

25 6e3onacHOCTb BbinonHeHU^ pe>KMMa nocaAKM 
J1A. OTcioAa BbiTeKaeT Heo6xoAHMOCTb 
AOCTOBepHoro 3HaHMfl o peanbHbix 
xapaiaepMCTHKax cnyTHofi crpyn m onpeAeneHMe 
MOAenn 3Toro B03MymeHHfl Ann Bbi6opa 

3Q pacMeTHbix cny-iaeB oi^eHKM scf)0eKTHBHOCTM 
BbinonHeHUJi nocaAKH n cnpomosnpoBaTb 
xapaiaepMCTHKH nocaAKM J1A b pacMeTHbix 
GKcrpeManbHbix ycnoBMflx BHeiUHeM cpeAbi. 
06TeKaHne Kopnyca KopaGnfl m nany6w 

B03AyiUHblM nOTOKOM npMBOAMT K o6pa30B3HMK) 
35 MHTeHCMBHblX B03AyiUHblX B03Myii^eHMl1 B BMAe 
CKOCOB nOTOKa M BMXpefi (B03AyiUHblX 9\M), 

KOTopbie Bbi3biBaioT M3MeHeHMfl yma aiaKM J1A m 
ero B03AyiuHo^ ckopoctm. HepaBHOMepHOCTb 
BepTMKanbHbix ckocob no pasMaxy Kpbina 

npMBOAMT TaiOKe K MHTeHCMBHbIM B03MyiAeHM«IV! 

40 no yrny KpeHa J1A, oco6eHHO nepeA caMOM 
nocaAKOM. 

Xapaiaep m MHTencMBHocrb B03AyuJHbix 
B03Myil^eHMM 3aBMCflT OT npoAonbHOM 
6anaHCMpoBKM aBMaHoci^a, ckopoctm ero 

ABMWeHMfl, HanpaBneHMW M MHTeHCMBHOCTM 

45 BeTpa m BonHeHMfl Mop$i. 

Bo3AywHbie B03MyiAeHM« 3a Kopa6neM 
coAep^aT CTauwoHapHbie 
(AeTepMMHupoBaHHbie) B03MyiAeHM», 

^Bn»)OlAMeC» Gj)yHKl^MflMM KOOpAMHaT 

50 MecTonono)KeHnn DA OTHOCMTe/ibHO Kopa6nn. 

Ohm xapaKTepM3y»OTCfl hmcxoa^iahmm m 
BOCXOAflLMViMM noTOKaMM B03Ayxa 3a kopmom 

K0pa6nfl, MeHfllOLAMMMCfl npM M3MeHeHMM 

MecTonono>KeHMfl flA (cKocbi 4-9°). 

Typ6yneHTHbie B03MyLqeHMH b BMAe 
55 cnywaMHbix c^yHKL^M^ BpeMeHM saBMC^r ot 
ckopoctm B03AyiuHoro noTOKa HaA nany6oM m 
AanbHOCTM ao Kopa6na o^* 0,2 + 0,7 m/c. 

BepTMKanbHbie m ropM30HTanbHbie ckocw 
noTOKa, o6ycnoaneHHbie KaMKoR Kopa6n« b BMAe 
nepMOAHMecKMX cf>yHiqM^ BpeMeHM b 
33BMCMMOCTM ot Kone6aHM« nany6w (±1,4 
m/c m ±0,6 m/c). 

3a KopMOfi KopaOnn ocTaioTc« 30Hbi 
3aBnxpeHHoro noTOKa Ha 6onbtunx paccronHMnx, 
npMMeM cpa3y 3a kopmoW nMHMM 3aBMxpeHHoro 
noTOKa ao npn6nM3MTenbHO 150 m HanpaaneHbi 
bhm3, a c paccTOAHMH npM6nM3MTenbHO 300 m m 
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Aanee HanpaBneHbi BBepx. TaKMM o6pa30M, 3a 
aBnaHocueM nMeeTca npoBan noTOKa bhm3, m 
J1A, bxoaa b 3Ty 30Hy, MMeeT TeHAeHi^wo 
• npoe!ajiMBaTbCfl (b HMy). 

OTMeMeHHue MOMeHTbi onpeAe/ifliOT 
Heo6xoAHMOCTb w3MepeHufi n oijeHMBaHMfl 
xapaiaepucTMK cnyTHoro B03£yiiJHoro noTOKa sa 
Kopa6neM b peanbHbix ycnoBnax. 

3aflaMa onpeAeneHMfl cocTasnfliomMX 
CKopocTefi cnyTHOM CTpyn 3a Kopa6neM 
pewaeTcfl nyTeM ncno/ibsoBaHUfl neTare/ibHbix 
annapaTOB Tuna nnaHepa-30HAa Ha ocHose 
M3iviepeHMfl B6«TopoB cKopocTM noneTa 

OTHOCMTenbHO KOpa6/lfl M B03AyWHOM CKOpOCTM. 

L|enb M3o6peTeHMfl onpeAe/ieHne 
xapajaepucTMK cnyTHofi CTpyn 3a aBnaHocHbiM 
Kopa6neM. 

Ana peweHua yKasaHHofi qenn npeAno>KeH 
cnocoo" MSMepeHMfi xapaicrepMCTMK 
-cocTaBJiflioii^MX CKopocTefi cnyTHofi CTpyn 3a 
aBnaHOCHbiM Kopa6neM, BKmonaioLUMfi 
M3MepeHne xapaKTepucTMK Kopa6na, 
xapaiaepucTMK ABMweHMfl neTaTenbHoro 
annapaTa (J1A) 30HAMpoBLHMKa OTHOCMTenbHO 
wiacc B03Ayxa n onpeAeneHMH xapaKrepucruK 
B03AyuJHoCi cnyTHOfi cTpyn, b kotopom 
nA-30HAnpoBLqMK nocneAOBaTenbHO noMeu^aiOT 
b p«A 3aAaHHbix TOMeK npocTpaHCTBa 3a 
Kopa6neM, yAepwMBaa JIA-sohampoblumk b 
3aAaHHOM TOHKe, 3aMepwiOT AonoJiHUTenbHO 
napaMeTpbi noneTa -ymbi aTaKM m 
CKonbweHHfl (a n p), seiaop ckopocth noneTa 
-¥ , ymw TaHraaca, KpeHa, Kypca v , y, vy, 

BC 

ymoBbie ckopoctm OTHOCMTenbHO Tpex ocefi 
w 2 , © x , <o y , npoAonbHyjo m 6oKOByio neperpy3KM 
(h y . hj, ymbi otktioh©hh51 pyneBbix 
noBepxHOdefl s B , S 3 , 8 H , 5^ 

nA-30HAHpOBl4MKa, H3MepflK)T 

HanpaB/ieHne m cwiy Wck BeTpa, KaHKy 
Kopa6na (AUCpcpepeHTHyio e K> KpeHOByio y K m 
BepTMKanbHoe nepeivieiAeHne LjeHTpa Mace 
Kopaorm aHck) m M3MepflK)T xapaKTepucTMKH 
JlA-30HAnpoBii^HKa BepTMKanbHbie aH, GoKOBbie 
OTKnOHeHUfl aZ m Beiaop 



CKOpOCTM 



OTHOCMTenbHO Kopa6/ifl 



cpeACTBaMH BHeiUHe-TpaeKTopHbix n3MepeHHki 
(BTI/I) Ha MepHofi nnaTcf)opMe, CBH3aHHofi c 
Kopa6neM, CTa6unn3Upyfl ee no KanKe, nocne 
Hero onpeAenflfOT MCKOMbie pa3HOCTM Me>KAy 

BeKTOpOM CKOpOCTH JlA-30HAMp0BLl^MKa 

OTHocnTeribHO MepHOrt rinaT(f>opMbi -> m 

CK 

BeKTOpOM CKOpOCTM JlA-30HAHpOBU^MKa 

OTHOCMTe/lbHO B03AyLUHblX Mace -> 

BC 

Ha MepTewe M3o6pa)KeHbi o6maa 
6noK-cxeMa CMCTeMbi M3MepeHM« xapaiaepucTHK 
napaMeTpoB cnyTHofi CTpyn 3a Kopa6neM, rAe 
o6o3HaHeHbi: 1 6yKcnpyeMa« 
MOAenb-30HAnpoBiAMK, neTaTenbHbw annapaT 
(J1A)-30hahpobiamk; 2 cunoBoK Tpoc M 
MH0opMai4MOHHbi« KaGenb; 3 CMCTeMa 
aBTOMaTMMecKoro ynpaaneHun (CAY); 4 - 
HHepijuoHanbHafl cucTeMa (HC); 5 CMCTeMa 
BOSAytUHUX cumanoB (CBC); 6 AaTHHK 
B03AyiuH0^ ckopocth Tpy6Ka riMTo; 7 AaTHHK 
cKonb)KeHHfl; 8 a3tmhk yma aTaxn; 9, 10, 11 
rupocKonuMecKwe A3THHKM ymoB TaHra>Ka Kypca, 
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KpeHa; 15, 16 aKcenepoMeTpw BepTMKanbHofl m 
6okobo8 neperpy30K; 1 7 opraHW (noBepxHOCTM) 
ynpaBneHHfl, BKniona^ opraHbi 
HenocpeACTBeHHoro ynpaaneHMfl noA>eMHO« 
cunoi^ (HYnC); 18 oneiaponpuBOA ynpaBneHun 
ne6eAKO^; 19 ne6eAKa npMBOAa, Tpoca m 
Ka6enfl; 20 TeneBHswoHHa* 
MHcjx)pMamiOHHO-n3MepnTenbHafl cucTeMa 
(TMHC) Ha CTa6nnn3npoBaHHOM MepHoCi 
nnaTcfwpMe; 21 astmuk KpeHa Kopa6nfi; 22 
AaTMMK AM$0epeHTa Kopa6nfl; 23 a^tmhk BeTpa 
Ha Kopa6ne; 24 a^tmhk KaMKM Kopa6na; 25 
sneKTponpMBOA annapannefl; 26 BbinwcnuTenb; 
27 nynbT ynpaBneHMfl onepaTopa; 28 KopaGnb. 

Cnoco6 3aKnioHaeTCfl b cneAyiomeM. 

B coot BeTCTB m m c Bbi6paHHbiM LuaroM no 
KOopAHHaTaM X, Y, Z pa36MBaK)T B03AywHoe 
npocTpaHCTBo 3a kopmo^ Kopa6nw, o6pa3y« 
"Ky6" ToneK, b KOTopbix Hy>KH0 npon3BecTM 
M3MepeHMfl napaMeTpoB cnyTHOM CTpyn. 
3aAaHHbie KOopAHHaTbi ToneK OTo6pa^<aioT Ha 
SKpaHe A^cnnefl 27, cTOfliAeM nepeA 
onepaTopoM. Ha 3tom >Ke 3KpaHe Ha6nioAaioT 
nono>KeHMe JlA-30HAnpoBii^nKa 1 no 
HH<£opMaLjMH, nonyMaeMO^ ot BTH - THHC-20, 
cTa6nnn3MpoBaHHO^ no KaMKe Kopa6nfl. 
rioMeunaiOT JIA-sohampobiauk 1 

nocneAOBaTenbHo b p«a saAaHHbJx tomgk 
npocTpaHCTBa 3a Kopa6neM, yAep>KHBafl ero b 
3aAaHH0fi TOMKe c noMou^bio CAY-3, 
OTKnoHeHneM noBepxHOCTefi ynpaBneHun 17 
kotopom peanMsyioT 3aAaHHyio TpaeicropuHD 
noneTa. 

CoBMecTMB 3aAaHHbie n TeKyu^ne 

KOOPAMHaTbl JlA-30HAHp0BLMMKa 1, H3MepHK)T 

AononHMTenbHO napaMeTpbi noneTa ymbi aTaKM 
m CKonbxeHUfl a m p, Beiaop ckopoctm noneTa 
, ymbi TaHra>Ka, KpeHa n Kypca v> y, 

BC 

ymoBbie ckopocth w z , 03 x , © y , npoAoribHyio m 
6oKOByio neperpy3KH (h y , h z ), ymbi OTKnoHeHna 
pyneBbix noBepxHOCTeii (8 B> 5 31 5 H , J1A- 
30HAnpoBL4MKa 1 n bboa^t b Kopa6enbHbM 
BbmncnMTenb 26. 

H3MepHK)T HanpasneHne m cuny 

BeTpa W^, K3M«y Kopa6nfl. AHCpc()epeHTHyio e K , 
KpeHOByK) y K h BepTMKanbHoe nepeMeiAeHMe 
i^eHTpa Mace Kopa6nn aH Ki a TaiOKe n3Mepni0T 

XapaKTepuCTMKM JlA-30HAHpOBlAMKa 1 

BepTHKanbHbie aH h 6oKOBbie oTKnoHeHun aZ m 



BeKTOp CKOpOCTH 



OTHocnTenbHO Kopa6n« 



cpeACTBaMU Ha MepHofl nnaTcfiopMe, CBfl3aHHO« 
c Kopa6neM m CTa6nnM3npoBaHHOM no KaHKe. 

nocne 3Toro c noMou^bto BbNucnuTena 26 
onpeAenaioT MCKOMbie pa3HOCTM Me>KAy 

BeKTOpOM CKOpOCTM JlA-30HAMpOBlAMKa 

OTHOCMTenbHO MepHOM nnaTcpopMbi -* 



BeKTOpOM CKOpOCTM JlA-30HAMpOBLAMKa 
OTHOCMTenbHO B03AyWHblX Mace -> 



1 

M 

1 

no 



BC 



<£opMyne 



H = v 



TAe jj BeKTOp CKOpOCTM 



nepeMeu^eHMn B03AyuJHbix Mace b 
CTa6MnM3MpoBaHHofl nocaAOMHort CMCTeMe 
MepHort nnaTO>opMe b BMAe cocTaBnflwiAMX 
CKopocTeft W X) W y , W z onpeAenaeTCfl 
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M = v - v costf cost) cosV cosffl ♦ 

X XCK DC 

♦ v^sind cosfl (sinlp sin^ - cosfl sinV cos^) - 

^- v^sinj? (costf) sinV sinf ♦ sinf cosp 

U = v — v cosrf cosfl sinV ♦ 
y ycK bc 

♦ v sind cosfl cosV casY w sinfl cosV sxnY 

BC BC 

II = v + v cosrf cosfl cosV sin III ♦ 

Z SDK DO 

♦ v sind cosP (coslp sin/ ♦ sinV si.nl}) cosp - 

DO 

- v sinfl (costy cosy - sinV sin|) sinJO 

BO 

rfle V BC B03flynjHafl CKopocTb J1A- 
30HAnpoBmnKa 1 , nonyMeHHafl no HHC^opMai^MM 
ot cucTeMbi B03flyiUHbix CMmanoB (CBC). 

Flo nonyneHHbiM cocTaBrmiomMM Beicropa 

CKOpOCTM W Xj W y , W z JlA-30HAHpOBli^HKa 1 

onpeflejiHioT npuBeAeHHbie nepe3 MaciuTa6 
Typ6yneHTH0crn L cneiapanbHbie nnomocTH 
S(WA). S(W y /L), S(W Z /L) m 

cpeAHeKBaApaTMMecKne 

BennHUHbi awx, CTvvy, Gyfo. Typ6yneHTH0M 
cocTaarmioiAeM noTOKa npw pasnnHHbix 
xapaKTepucTMKax MopcKoro BoriHeHMfl m 
HanpaaneHUfl n ckopocth BeTpa HaA najiySofl; 
B3anMHbie KoppenflmioHHbie ctyHKLjMM R( x) 
Typ6yneHTH0CTM n cfejitOKTyauMfl Ann 
napaMeTpoB a, p, v^, aZ, y K , e K . 

(lpuMeM AaHHbie CTaTHCTunecKne 
xapaKTepucTMKM nonyHaHDT no BceMy Anana30Hy 
pacneTHbix ycnoBMM, M3MeHeHMfl ymoB 
ycTaHOBKM annapennew u t.a- BKnranafl 
3KCTpeManbHbie cnyMan, cooTBeTCTByioi^Me 
MaKCHMa/ibHOM KaMKe Kopa6rm m ycrraHOBKe Ha 
nany6e 6a3MpyK)inMxcfl acKaApunn^ no 
npeAejibHOtf cxeMe pa3MeineHMfl Ha CTapTOBbix 

n03ML^MflX. 

Oi^eHKa norpeuiHOCTefi BbNucneHMfl 
coda an r K) m n x cKopodeti BeTpa npeACTaanaioT 
K3K npupameHkia cfryHKLjMM mhor/ix nepeivieHHbix, 
cooTBeTCTByrcmero 3aAaHHbiM npupameHMAM 
apryMeHTOB. Ecnn «a>KA3fl M3 cpyHKL^n^ f Xl f y> 
f z AUcfKpepeHL^npyeMa, to no Ka>KA0M 
nepeiueHHoR 

n = r <v , v , of, p, r* <P> 

X X XCK BC 

w = f <v , v , of, p, v, qp> 

y y ycK bc 
W = f <v , v , Of, P, V, r, IP> 

Z Z ZCK BC 

npupa^eHne Ka^AOfl cocTaBrmjometf W x , 
W y , W z onpeAermioT pa3/io>KeHneM cfcyHKLjMfi 
f x , f y , f 2 b CTeneHHofi p«A b oxpecTHOCTU 
napaMeTpoB ABM>xeHMfl, onpeAe/ifltou^nx 
ncxoAHyra Tpaeicropnio noneTa. 

YnpaBJieHMfl Ann oi^eHKki norpeuiHOCTefi 
BblMMCJieHMfl COCTaBJlflK)l4MX CKopocTefl cnyTHofl 
crpyn 3a Kopa6neM npeACTaB/iaeT 
n 



Mi 



Aw = T Ax 

i A ^x - J 



x, y, z 



J = l J 

rAe Xj napaiweTpbi ABMweHMH J1A, KOTopbie 
kicnonb3yiOT aha 
BbwucneHMfl aW x , AW y , aW z ; AXj -norpewHOc™ 
onpeAeneHMfl HCTMHHbix BejivmnH stux 
napaiweTpoB, n 7. 

riorpeWHOCTH CMMTaWTCfl He3aBMCHMblMM 

BenwHMHaMU c MaTewaTHMecKMMn okha^hmamm, 
paBHbiMM Hyrifo. 

ripn stmx ycnoBnax cpeAHeKBaApaTunecKaR 
norpeujHocTb BbiMncnuTenfl cocTaanfliomiix 
CKopocTefl cnyTHO^ CTpyn onpeAenniOT no 
cJwpMyjie 
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a 2 Ax. 



3to Bbipa>KeHne ncnonb3yeTCfl Ana 
Ha3HaMeHvifl Tpe5oBaHnPi no AonycTHMbiM 
norpeoiHocTHM AaTHMKOB napaMeTpoB ABM)KeHMq 
J1A m OLteHKM tomhoctm onpeAe/ieHnw CKopocTeC^ 
cnyTHOfi cTpyn no 6opTOB0^ m Ha38MHofi 
HH<t)opMauMM o napaMeTpax ABkixeHUfl J1A. 

norpeiuHOCTM M3MepeHMfl napaMeTpoB 
cnyTHO^ CTpyn CHH>KaiOTCfl 3a c^eT yMeHbiueHMa 
AO HyneBoro 3HaneHMfl ckopocth noneTa 

JlA-30HAHpOBl^MKa 1 OTHOCMTe/lbHO Kopa6nfl. 

riorpeiuHOCTn H3MepeHHfl CKopocTM J1A 
MCKnjoMafOTcn nyTeM n3MepeHnn ckopoctm J1A 
OTHOCMTenbHO Kopa6/ifl cpeAcrsaMH BTH. 

Cnoco6 no3Bon«eT npoBOAHTb Ha6niOAeHHfl 
npn M3MepeHMM napaMeTpoB B03AyiUHoro 

nOTOKa B 4>HKCMpOBaHHOM TOHKe npocTpaHCTBa 
OTHOCHTeribHO Kopa6nn b TeneHne AnnTeribHoro 
BpeMeHi/i, TeM caMbiM o6ecneHMBaeTCfl TO^HOCTb 
n CTa6nribHOCTb xapaKrepMCTMK B03AyLUHoro 
noTOKa b 3aAaHHofi TOHKe nocaflKn. 

npn ncnorib30BaHMM AaHHoro cnoco6a 
CHMxafOTCfl orpaHnneHMfl no 
ruApoMeTeoponornnecKUM ycnoBkWM 
npoBeAeHMfl sxcnepuMeHTOB m 3aBncnMocTb ot 
reorpacfjunecKnx pa^OHOB b MecTOHaxoKAeHnn 
Kopa6n«, a Taioice OTcyTCTByioT 3anacHbie 
6eperoBbie aopoApoMbi b paflnyce 
AOCflraeMOCTM mx J1A. 

ripocTOTa o6cny>KHBaHMfl npn 3KcnepnMeHTe 
AenaeT cnocx36 3K0H0MMMHbiM m paunoHaribHbiM 
npH M3MepeHMH xapaKTepucTMK cnyTHO^ CTpyn 
3a Kopa6neM. 

flaHHbiM cnocx>6 peajin3yeTC« cucTeMoft 

M3MepeHMM. 

Ha 6opTy 1 nA-6yKCMpoBii^MKa CAY-3 
coeAHHeHa c AaTMUKaMM napaMeTpoB ABM>KeHMfl 
J1A, ncnorib3yeMbix b MHepi^nanbHO« cucTeMe 4, 
KOTopaa b cbojo oMepeAb coeAMHeHa c 
AaTHMKaMU ymoB TaHra>Ka v 9, Kypca j 10, 
KpeHa g 11, aKcenepoMeTpaMn h y 15, h z 16, m 
AaTMMKaMn ymoBbix cKopocTefi {PyC) 



w z -12 ( © w -13, 



-14. 



CBC-5 coeAMHeHa c AaTMwraMU ymoB 

3T3KM a 8, CKOribJKeHMfl b 7 H B03AyLUHOM 

CKopocTM V BC 6, CBC-5 coeAHHena c CAY-3; 
bwxoa CAY-3 coefxwneH c opraHaMM 
ynpaBfieHUH 17. 

Kopa6enbHafl THMC-20 coeAMHeHa c 
BbNucnuTeneM 26, KOTopbiM coeAMHeH c 
AaTMMKaMM KaMKM 24, BeTpa 23, AMcfx^epeHTa 
22, KpeHa 27, a Taioce c nynbTOM ynpaaneHMfl 
27 onepaTopa; bwxoa BbiMUcnuTerifl 26 
coeAHHeH c THHC-20, GneKTponpMBOAaMM 18 
ne6eAKM 19 n sneKTponpuBOAOM 235 
annapennefl. 

C noMOiAbio 3aAaT^MKa KoopA^HaT 
ynpaB/ieHkifl JlA-30HAnpoBLi^MKOM 1, 
pacnono>KeHHbiM Ha nyxibTe 27 m coeAMHeHHbiM 
no Ka6enK) c CAY-3, noMeu^ajOT J1A-1 
nocneAOBaTenbHO b p^A 3aAaHHbix TOMeK 
npocTpaHCTBa 3a Kopa6neM. fln« 3Toro c 
noMou^bio CAY-3 OTxnoHflJOTCfl noBepxHOCTM 
ynpaaneHMH 17. nocne coBMeiMeHMfl 3aAaHHbix 
n TeKyiAMX KoopAMHaT JlA-30HAMpoBiunKa 1 
npoHCXOAMT 3arpy3Ka AaHHbix b Kopa6enbHofl 
BbiMncriMTenb 26, coe am He h h bi ^ c 
Kopa6eribHbiMM CMCTeMaMM. M3MepeHMn Ha 
6opTy J1A-1 napaMeTpoB ABMKeHMJi J1A 

CMHXpOHM3MpOBaHbl C BHeiUHeTpaeKTOpHblMM 

M3MepeHM«MM crapocTM noneTa M 
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MecrononoweHMfl J1A-1 oTHOCMTe/ibHO Kopa6iifl. 

OnepaTop c nynbna ynpaejieHHfl 27 Mepe3 
BbiMMcriMTenb 26 ynpaenaeT Taiotce AanbHOCTbio 

•'/lA-30HflHpOBl4HKa 1 c nOMOLUbK) 

ojieicrponpuBOAa neoeAKM 18; c nowiombio 
aneicrponpuBOAa 25 M3MeH«eT ymw ycTaHOBKM 
annapejuiefi n TeM caMbiM MeHfleT cipyicrypy 
cnyTHotf dpyn. 

JlA-30HAvipoBL4MK 1 neTaioinan MOflenb, 

06/iaflaK)l^aH MMHMManbHblMM 3BOniOTMBHblMM 
CKODOCTHMM nOJieTa, COM3MepMMbiMM CO 
CKOpOCTflMH ABUKeHMfl KOpa6n«. flnfl OL\eHKM 

napaivieTpoB cnyTHOM" CTpyn Tpe6yeTca 
onpefleneHHoe BpeMfl HaonioAeHMfl b Ka>KAofl 

TOHKe n pOCT pa HCT B3 B CTa6HJ1M3MpOBaHHblX 

-4)MKCMpoBaHHbix ycnoBM*x no seipy n 
Bo/iHeHMio Mopa. Tonbra b 3T0M cnynae 
B03MO)KHa AocTOBepHafl OL^eHKa cnyMa&Hofi m 
AeTepMMHupoBaHHOi^ cocTasnaKNUMX cnyTHofi 
dpyki. 

BbiCTpoe ABH)KeHne nepexoAHoro npoi^ecca 
nepeBOAa JlA-30HAMpoBU4HKa 1 b Apyryio 
M3MepnTe/ibHyio Tomcy npocipaHCTBa cTpyM 
ycTpaHfleTCW CAY-3 c noMOiqbK) 
HenocpeACTBeHHoro ynpaaneHMH noAbeMHOM 
CMJioCi(HynC)17. 

C noMOU^bfo TMHC 20, ncnoiib3y 
nepeAaiomyio TeneBM3MOHHyio Tpy6Ky Tuna 
"bmamkoh", aBTOMaTunecKn M3MepaioTCfl 

KOOpAMHaTbl JlA-30HAHpOBL4MKa 1 no OCflM, 

coBnaAaiOLi^nivi ki c HanpaBJieHneM ioapobom m 
CTpoHHOfi pasBepTOK. Ecnu M3o6pa>KeHne J1A Ha 
3KpaHe TeneBH3MOHHoro npneMHHKa ocTanocb 
CMeineHHbiM Ha BenMMMHy X no ropM30HTanbHOM 
ocu n Ha BenuMMHy Y no BepTwcajibHOM, to 
OTHOCHTenbHo npoAOJibHofi ocu nepeAaiometf 
Tpy6KM M3o6pa>KeHne CMecTMTca Ha yrnbi b 
npoAonbHOM tgx X/F, ropn30HTaiibHOM Ha 
tg^ Y/F, rAe F -qbOKycHoe paccTOAHne 
06-beicrwBa. Ecnn aBTOMaTMMecKM M3MepaeTCfl 
CMeu^eHne J1A no ocam X, Y, to onpeAenaioTCfl 
ymosbie OTKnoHeHMfl J1A oTHocMTenbHo ocu 
TeneBM3noHHOM Kaiwepbi. 3tm AaHHbie c 
noMoii^bfo ynpaBiiflfou^ero ycTpoficTBa 
noBopaMUBaioT TeneicaMepy TaK, MTo6bi 
M3o6pa>KeHne DA HenpepbiBHo yAepxuBanocb b 
ee none 3peHna. 

Heo6xoAMMbiM ycnoBMeM 
BHeujHeTpaeKTopHbix M3MepeHMfi TMHC 
HBnaeTCH DH=0, aZ=0, aD=0, b sto speMH 
nponcxoAUT n3MepeHne a, p, V^. 

Oopiwyna M3o6peTeHna: 
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CnocoG n3MepeHnn xapaKrepucTMK 
BOSAyuJHofl cnyTHOft cTpyn 3a Tp3HCn0pTHblM 
cpeACTBOM, npenwyiAecTBeHHO sa 
aBnaHecyi^MM KopaoneM, BKmowatoiUMfl 
M3MepeHne napaiweTpoB ABMweHMfl 
TpaHcnopTHoro cpeACTBa, napawieTpoB 
ABn^eHkifl jieTaTe/ibHoro 
annapaTa-30HAnpoBiAHKa ot h ocm Ten bH o Mace 
B03Ayxa h onpeASJieHne napaMeTDOB 

B03AyUJHOft cnyTHOM CTpyM, OTJlUMaiOLl^H^Cfl TeM, 

hto JieTaTe/ibHbiti annapaT-30HAnpoBiAMK 
nocneAOBaTeribHO noMematoT b p«A 3aAaHHbix 
TOMeK npocTpaHCTBa 3a Kopa6neM, b KOTopwx 
yAep>KMBaioT neTaTeribHbiM 
annapaT-30HAMpoBU^MK c noMou^bK) cucTeMbd 
aBTOMaTunecKoro ynpaBneHMJ? n cunoBoro 
Tpoca, n3MepfliOT AonojiHMTeribHO napaMeTpbi 
noneTa yrnbi aTaxvi m CKOJib>KeHMfl ( a,p), 



Beicrop CKopocTki noneTa 



yrnbi TaHrawa, 



KpeHa m Kypca 

OTHOCMTeribHO 



{d,y,\\i), yrnoBbie ckopoctm 
Tpex ocevi (a z ,® x> ® y ), 
npoAoribHyio n 6oKOByio neperpy3KM (n y , nj, 
yrnbi OTKnoHeHMfl pyneBbix noBepxHocrreM 
( S B ,5 3 ,5 H ) JieTaTejibHoro 
annapaTa-30HAMpoBinMKa, M3MepflK)T 
HanpaaneHne w cwny BeTpa, KaMKy 

Kopa6n« m M3MepflK)T xapaiaepMCTHKM 
neTaTeribHoro annapaTa-30HAnpoBiAHKa 
BepTMKaribHbie AH, 6oKOBbie OTKnoHeHMfl aZ, m 

BeKTOp CKOPOCTM - OTHOCHTeilbHO KOpa6T1« 

OK 

cpeACTBa mm BHeujHe-TpaeicropHbix nawepeHnPi 
Ha MepHofi njiaTc^opMe, CBfl3aHHOM c KOpa6neM, 
CTa6wnn3Mpyfl ee no KaMKe, nocne Mero 
onpeAeriflioT ckopoctm nepeMeu^eHnw b cnyTHofi 
cTpye b BMAe pa3H0CTM Me>KAy BeiaopoM 
CKopocru neTaTeribHoro 

annapaTa-30HAnpoBi4MKa OTHOCMTenbHO MepHofi 
nnaTc{)opMbi - v\ BeiaopoM ckopoctm 



neTaTeribHoro annapaTa-30HAnpoBLmiKa 
OTHOCHTenbHO BoaAywHbix Mace - 



m no 



nonyneHHbiM ckodoctam nepeMeLueHMfl 
B03AyuuHovi cnyTHOM cTpyn BbNucnflioT ee 
xapaKTepucTHKM, a mmchho, cneiapanbHyio 
nnoTHOCTb, cpeAH eKBaApa t mm ecKne senMHMHbi 
Typ6yneHTH0^ cocTaBn«K)ii^e^ noTOKa m 
MaciUTa6 Typ6yneHTH0CTn. 
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